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Illumina 高通量测序，获得了 2G 数据信息，经生物信息分析，该宏基因组文库
涵盖了包括细菌、古菌、真核生物、病毒在内的 29 个门的物种信息； 





包括了 8 个门的序列信息，占绝对优势的 Proteobacteria 中，10.98%归属于
α-proteobacteria 类群，8.54%归属于 β-proteobacteria 类群，  34.15%归属于




有 13 种 PAHs，分别为萘、芴、菲、蒽、荧蒽、芘、苯并（a）蒽、屈、苯并（b）
荧蒽、苯并（k）荧蒽、茚并（1,2,3-c,d）芘、二苯并（a,h）蒽、苯并（g,h,i）二
















干重。原位沉积物中 PAHs 总含量为 1811.14 ng/g 干重。 
4）以天然的红树林湿地沉积物构建微宇宙（microcosm）实验体系，分别添
加菲、芘和苯并(a)芘作为污染压力，GC-MS 分析结果显示，红树林湿地模拟体
系 microcosm 中菲、芘、苯并(a)芘的起始含量分别为 3.27mg/g 干重、 3.25mg/g
干重、 0.41mg/g 干重；经 16d 培养后，沉积物中微生物群落对菲、芘的降解率
分别为 34.79%、12.61%，而苯并(a)芘几乎未被降解；经 64d 培养后，分别为
58.43%、57.95%和 40.56%，培养 90d 后，降解率分别为 76.15%、77.67%和 71.57%。 
































Polycyclic aromatic hydrocarbons (PAHs) are one class of persistent organic 
pollutants, widely distributed in the environment. PAHs are considered hazardous 
because of their cytotoxic, mutagenic, and carcinogenic effects. Mangrove ecosystems, 
which are important inter-tidal estuarine wetlands along the coastlines of tropical and 
subtropical regions, are exposed to anthropogenic contamination by PAHs from tidal 
water, river water and land-based sources. The fates of these compounds in the 
environment and the remediation of PAH-contaminated sites are, therefore, of high 
public interest. The sampling station was established in Yunxiao Mangrove National 
Bature Reserve, China. This study was performed in in-situ mangrove sediment and 
mangrove sediment microcosm contaminated with PAHs. Using the strategy of the 
library construction of 16S rRNA cDNA, Illumina and 454 high-throughput DNA 
sequencing techniques and biological information analysis, the microbial community 
and its response to PAHs contamination were studied. The main results were as 
follows: 
1. The sampling station was established in sediment of Aegiceras corniculatum 
community, Zhangjiang Estuary Mangrove National Nature Reserve, China. The total 
DNA extracted from in-situ sediment was sequenced by the high-throughput Illumina 
sequencing system, about 2G data were obtained. Through biological information 
analysis, the metagenomic library contained 29 phylum including Bacteria, Archaea, 
Eukaryota and Viruses. 
The results by comparison of KEGG, eggNOG showed that 23, 21 kinds of gene 
function group were got respectively. The analysis demonstrated some gene function 
groups resembled genes involved in nitrogen metabolism, sulfur metabolism and the 
degradation of PAHs (naphthalene, anthracene, fluorene) and other exogenous 
organic pollutants (toluene, ethylbenzene, diethylbenzene, hexachlorocyclohexane 
















2. The dominant and viable microbial community was studied on the base of the 
total RNA extracted from mangrove sediment. The results contained 8 phylums, the 
Proteobacteria were dominants, which contained α-Proteobacteria(10.98%), 
β-Proteobacteria(8.54%), γ-Proteobacteria (34.15%), δ-Proteobacteria(21.95%), 
ε-Proteobacteria(7.32%). 
3. 16 kinds of priority pollutants were detected in sediment of Aegiceras 
corniculatum community by GC-MS. The results demonstrated that thereof 13 kinds 
including naphthalene, fluorene, phenanthrene, anthracene, fluoranthene, pyrene, 
benzo(a)anthracene, chrysene, benzo(b)fluoranthene, benzo(k)fluoranthene, 
indeno(1,2,3-c,d)pyrene, dibenzo(a,h)anthracene, benzo(g,h,i)perylene were found.  
The concentration of fluoranthene was the highest, which was 596.68ng/g dry weight. 
The concentration of naphthalene was the lowest, which was 2.97ng/g dry weight. 
The total concentration of PAHs was 1811.14 ng/g dry weight.  
5. The microcosm consisted of in-situ mangrove sediment and PAHs 
(phenanthere, pyrene and benzo(a)pyrene). The analysis results of GC-MS data 
showed that, the initial contents of phenanthrene, pyrene and benzo(a)pyrene were 
3.27mg/g dry weight, 3.25mg/g dry weight, 0.41mg/g dry weight. After 16 days, the 
degradation rates of phenanthrene, pyrene were 34.79%, 12.61% repectively, 
benzo(a)pyrene were hardly degraded. After 64 days, the degradation rates of PAHs 
were 58.43%, 9.82%, 40.56% respectively. After 90 days, the degradation rates of 
PAHs were 76.15%, 77.67%, 71.57%. 
6. The microbial communities in sedimen under the pressure of phenanthere, 
pyrene and benzo(a)pyrene were studied. The results showed that, apparent 
differences were not found on kingdom, phylum and class levels, but the differences 
on the order and family levels were significant. Some microfloras weren’t detected, 
and some others which were likely involved in PAHs degradation appeared, in this 
process, some microfloras which played roles in the key nitrogen and sulfur cycles 
were always in there. 










































































林的海岸长度从 1980 年的 198,000 km 下降为 1990 年的 157,630 km，现仅余
146530 km。而我国海岸线 长、红树林分布面积 大的广东省，1956 年、1986
年和 90 年代初的红树林面积分别为 21273 km2、3526 km2 和 3813 km2， 大减
少了近 85%[3]。 
目前，红树林湿地的污染主要集中在重金属、富营养化、油和有机化学物质
污染等方面。其中多环芳烃(Polycyclic aromatic hydrocarbons, PAHs)是一类重要

















1.1.3 红树林湿地中 PAHs 的来源与分布 
1.1.3.1 PAHs 简介 
PAHs 是指两个及两个以上苯环以稠环形式相连，以线状、 角状或簇状排
列的化合物。PAHs 按照芳环的连接方式可分为两类:第一类为稠环芳烃,即相邻
的苯环至少有 2 个共用碳原子的 PAHs,其性质介于苯和烯烃之间, 如萘、 蒽、 
菲、苯并(a)芘等;第二类是苯环直接通过单键联合,或通过一个或几个碳原子连
接的碳氢化合物,称为孤立 PAHs,如联苯、1,2-二苯基乙烷等。一般，把含有三
个或三个以下苯环的 PAHs 称为低分子量 PAHs，如萘、菲；含有四个及四个以
上苯环的 PAHs 称为高分子量 PAHs，如芘、苯并(a)芘。PAHs 是目前环境中普
遍存在的污染物质，美国环保局在 80 年代初把 16 种未带分支的 PAHs 确定为
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